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(VWHWUDEDMRH[SHULPHQWDOIXHOOHYDGRDFDERHQ/RXGLPD5HS~EOLFDGHO&RQJRHQWUHORV
PHVHVGHPD\R\VHSWLHPEUHGH7LHQHFRPRREMHWLYRGHWHUPLQDU ODHVWUDWHJLDGH
VLHPEUDySWLPDSDUDHOFXOWLYRGHPDt]SDUDIXWXUDVWHPSRUDGDV\FRQRFHUHOLPSDFWRGH
PDUFR GH VLHPEUD \ OD GHQVLGDG GHPDt] VREUH HO UHQGLPLHQWR HQ JUDQR HQ XQD ]RQD
HFXDWRULDO \GHEDMDDOWLWXG(OH[SHULPHQWRFRQWDEDFRQXQ WRWDOGHGLHFLRFKRSDUFHODV
QXHYHGHHOODVGHVWLQDGDVDOVLVWHPDGHVLHPEUDtwin row (SODQWDVKD\ODVRWUDV
QXHYHUHVWDQWHVDOVLVWHPDconventional row SODQWDVKD. 'HQWURGHFDGDVLVWHPD
GHVLHPEUDHOH[SHULPHQWRVH UHDOL]yFRQ WUHVYDULHGDGHVGLIHUHQWHVGHPDt]3$1
/*\&DPHURRQ\WUHVUHSHWLFLRQHV(OWUDEDMRGHFDPSRIXHFRPSOHWDGRFRQXQ
DQiOLVLVGHODOLWHUDWXUD\GHODGRFXPHQWDFLyQH[LVWHQWHVREUHHOWHPDFHQWUiQGRVHHQOD
LQIOXHQFLD GH ORV VLVWHPDV GH VLHPEUD \ GH OD GHQVLGDG VREUH HO UHQGLPLHQWR8QD YH]
UHFRJLGRVORVGDWRVH[SHULPHQWDOHVVHOHVVRPHWLyDXQPpWRGRHVWDGtVWLFRSDUDFRQRFHU
TXpYDULHGDG\EDMRTXpPDUFRGHSODQWDFLyQHO UHQGLPLHQWRHQPDt]HVPD\RUHQHVWD
]RQD3DUDGHWHUPLQDUODPHMRUDOWHUQDWLYDVHDQDOL]DVLH[LVWHXQHIHFWRHVWDGtVWLFDPHQWH
UHVHxDEOHSRUSDUWHGHOVLVWHPDGHVLHPEUD\GHODYDULHGDGXWLOL]DGDVREUHHOUHQGLPLHQWR
ILQDO GH OD SODQWDFLyQ /RV UHVXOWDGRVPXHVWUDQ XQ LPSDFWR HVWDGtVWLFDPHQWH UHVHxDEOH
SRUSDUWHGHODYDULHGDG\GHOVLVWHPDGHVLHPEUDVREUHHOUHQGLPLHQWR&RPRFRQFOXVLyQ
VHVHOHFFLRQyODYDULHGDG3$1\HOVLVWHPDGHVLHPEUDtwin rowFRPRODFRPELQDFLyQ
TXHPHMRUHVUHVXOWDGRVRIUHFHUtDHQSRVWHULRUHVFRVHFKDV

Palabras clave: marco de siembra, rendimiento, Zea mays. 
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
3DUD TXH OD SURGXFFLyQ GH DOLPHQWRV VLJD DXPHQWDQGR HQ ODPLVPD SURSRUFLyQ TXH OD
GHPRJUDItDHVQHFHVDULRH[SORUDUYtDVTXHQRVSHUPLWDQDXPHQWDU ORV UHQGLPLHQWRVGH
ORV FXOWLYRV 8QD GH HVDV HVWUDWHJLDV FRQVLVWH HQ GRWDU D ODV SODQWDV GH XQD PHMRU
GLVWULEXFLyQVREUHHOWHUUHQRODFXDOSHUPLWDXQPHMRUDSURYHFKDPLHQWRGHORVQXWULHQWHV
GHO DJXD \ GH OD OX] \ TXH SURSRUFLRQH QLYHOHV GH FRPSHWHQFLD HQWUH SODQWDV ySWLPRV
SDUDHOGHVDUUROOR(O twin rowFRQVLVWHHQXQGHVJORVHGHFDGDVXUFRHQGRVKLOHUDVGH
SODQWDVHQzig-zag )LJXUDDHVWRSHUPLWHXWLOL]DUDOWDVGHQVLGDGHVGHVLHPEUDWHQLHQGR
XQD EXHQD VHSDUDFLyQ HQWUH SODQWDV 3RU HO FRQWUDULR HO conventional row WLHQH XQD
GLVWULEXFLyQGH ODVSODQWDV UHFWDQJXODU \ OD GHQVLGDGGHSODQWDVTXHSXHGH VRSRUWDU HV
LQIHULRU)LJXUDE

)LJXUD'LVWULEXFLyQGHSODQWDVHQtwin rowD\HQHOPDUFRconventional rowE
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(OREMHWLYRGHHVWHHVWXGLRHVGHWHUPLQDUHOHIHFWRGHOPDUFRGHVLHPEUDGHPDt]VREUHHO
UHQGLPLHQWRHQJUDQRHQXQD]RQDHFXDWRULDO\GHEDMDDOWLWXG

0$7(5,$/<0e72'26

6H HVWDEOHFLHURQ GRV PDUFRV GH SODQWDFLyQ HO twin row \ HO conventional row
5HDOL]iQGRVHWUHVUHSHWLFLRQHVFRQFDGDXQDGHODVWUHVYDULHGDGHVGHPDt]3$1/*
 \&DPHURRQ  /DV  SDUFHODV IXHURQ GLVWULEXLGDV GH IRUPD DOHDWRULD FRQVWDQGR
FDGDSDUFHODFRQVLHWHKLOHUDVGHVHLVPHWURVGHORQJLWXG6LHQGRHOVXHORSUHGRPLQDQWH
HQ OD]RQDHOR[LVROVHVLJXLyXQD~QLFDHVWUDWHJLDGHDERQDGRSDUD WRGRHOHQVD\R OD
FXDOFRQVLVWLyHQODDSOLFDFLyQGHNJKDGHXUHDNJKDGHWULSOHVXSHUIRVIDWR\
NJKD GH FORUXUR SRWiVLFR HQ HO PLVPR GtD GH OD VLHPEUD 9HLQWH GtDV GHVSXpV GH OD
VLHPEUDVHUHDOL]yODDSOLFDFLyQGHFREHUWHUDGHNJKDGHXUHD\NJKDGHWULSOH
VXSHUIRVIDWR /D ~OWLPD DSOLFDFLyQ GH FREHUWHUD IXH GH  NJKD GH XUHD D  GtDV
GHVSXpV GH OD VLHPEUD /RV FXOWLYRV WDPELpQ UHFLELHURQ HO WUDWDPLHQWR GH ILWRVDQLWDULRV
QHFHVDULR SDUD VX FRUUHFWR GHVDUUROOR \ UHGXFLU HO HIHFWR GH SRVLEOHV SODJDV \ PDODV
KLHUEDV/DFRVHFKDIXHUHDOL]DGDGtDVGHVSXpVGHODVLHPEUDHQPDGXUH]ILVLROyJLFD
3DUD OD WRPD GH ORV GDWRV VH GHVFDUWDURQ ODV FXDWUR ILODV ERUGHV TXH IUDQTXHDEDQ ORV
FXOWLYRV 8QD YH] UHFRJLGDV OD WRWDOLGDG GH ODV PD]RUFDV VDQDV VH GHVJUDQDURQ \ VH
SURFHGLy D VX VHFDGR8QD YH] TXH VH DOFDQ]y HO GH KXPHGDG VH SURFHGLy D VX
SHVDGRPHGLDQWHXQDEiVFXODGLJLWDOGHXQJUDPRGHVHQVLELOLGDG/RVGDWRV UHFRJLGRV
IXHURQ SURFHVDGRV PHGLDQWH HO SURJUDPD LQIRUPiWLFR 67$7*5$3+,&6 &HQWXULRQ ;9,
YHUVLyQ'HQWURGHO SURJUDPD OD UDPDXWLOL]DGDHV6WDW$GYLVRU$129$SDUDHO
DQiOLVLVPXOWLIDFWRULDO

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
(OPDUFRGHVLHPEUD\ODYDULHGDGXWLOL]DGDWLHQHQXQHIHFWRHVWDGtVWLFDPHQWHVLJQLILFDWLYR
VREUH HO UHQGLPLHQWR GH PDt] )LJXUD  $Vt OR LQGLFDQ HO UHVXOWDGR GHO DQiOLVLV GH OD
YDULDQ]D VREUH HO HIHFWR VLJQLILFDWLYR GH FDGD IDFWRU HQ HO UHQGLPLHQWR FRQ XQ QLYHO GH
FRQILDQ]D GHO  (Q HVWH FDVR ORV YDORUHV GHO QLYHO GH VLJQLILFDFLyQ HVWDGtVWLFD
REWHQLGRV VRQ SDUD HOPDUFR GH VLHPEUD  \ SDUD HO FXOWLYDU GH  (VWR QR
RFXUUHHQHOFDVRGHODLQWHUDFFLyQGHDPERVHIHFWRVVREUHHOUHQGLPLHQWR\DTXHHOYDORU
HV  \ SRU OR WDQWR VXSHULRU D $XQ DVt HO FXOWLYDU3$1SUHVHQWy XQPHMRU
UHVXOWDQGRHQDPERVPDUFRV

)LJXUD5HQGLPLHQWRGHPDt]WKDSDUDHOPDUFRD7ZLQURZ75\&RQYHQWLRQDO
URZ&5\SDUDFDGDFXOWLYDUE
D
 E 
0HGLDQWHODVPHGLDV\ORVLQWHUYDORVPtQLPDGLIHUHQFLDVLJQLILFDWLYD/6'DOQLYHOVH
FRQRFH VL ORV VLVWHPDGH VLHPEUDconventional row \ HO twin row VRQKRPRJpQHRV(Q
HVWHFDVRVHHQWLHQGHTXHQRVRQKRPRJpQHRV\SRUORWDQWRVHSXHGHQDFHSWDUTXHHO
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PDUFRtwin rowPRVWUyXQUHQGLPLHQWRVLJQLILFDWLYDPHQWHPD\RUTXHHOconventional row
(OYDORUGHOOtPLWHLQIHULRUGHOtwin rowFRQHOGHFRQILDQ]DHVGHWKDHOFXDOHV
VXSHULRUDOOtPLWHVXSHULRUGHOconventional rowTXHWLHQHXQYDORUGHWKDHVGHFLU
H[LVWH XQD GLIHUHQFLD GH  WKD HQWUH HOPi[LPR \ HOPtQLPR HQWUH DPERV VLVWHPDV
6LHQGRHOOtPLWHVXSHULRUGHOtwin rowWKD\HOLQIHULRUGHOconventional rowWKD
3RURWUDSDUWHDQDOL]DQGR ODVPHGLDVREWHQLGDVVHSXHGHDSUHFLDUXQDPD\RUFRVHFKD
PHGLD SRU SDUWH GH twin row FRQ XQ YDORU GH  WKD UHVSHFWR D ODV  WKD GHO
conventional row (VWRV UHVXOWDGRV VRQ VLPLODUHV D ORV REWHQLGRV SRU .DUOHQ \ &DPS
ORVFXDOHVREWXYLHURQXQDXPHQWRHQHOUHQGLPLHQWRFRQHOtwin rowGHHQWUH
WKD\WKDUHVSHFWRDOconventional row.5HVXOWDGRVVLPLODUHVIXHURQUHFRJLGRVSRU
*R]XEHQOLHWDO$VtPLVPRHVWRVUHVXOWDGRVFRQWUDGLFHQD.DUOHQ\.DVSHUEDXHU
TXHREWXYLHURQUHQGLPLHQWRVLQIHULRUHVHQODVFRVHFKDVGHtwin rowUHVSHFWRDODV
GHconventional row$XQTXHHQJHQHUDO HO twin rowPHMRUDHO UHQGLPLHQWRGHPDQHUD
FRQVLGHUDEOH FRQ HO FDPELR D twin row 0DUWtQ \ ,ULEDUUHQ  (VWH DXPHQWR HQ OD
SURGXFFLyQ SRU SDUWH GHO twin row SRGUtD VHU GHELGR D TXH ODPHMRUD HQ OD GLVWULEXFLyQ
UHGXFHODFRPSHWHQFLDHQWUHSODQWDVGHXQPLVPRVXUFRSRUODUDGLDFLyQVRODUHODJXD\
ORVQXWULHQWHV.DUOHQHWDO&DPSHWDO(OPD\RUQ~PHURGHSODQWDV\VX
PD\RUGHVDUUROORDXVSLFLDQXQDPD\RUFXELHUWDGHOWHUUHQR(VWHUiSLGRGHVDUUROORLQLFLDO
SHUPLWHXQDPD\RU LQWHUFHSFLyQGHUDGLDFLyQVRODU ORTXHSURSLFLD UDWLRVGH IRWRVtQWHVLV
PD\RUHV\FRPRUHVXOWDGRXQDPD\RUFDQWLGDGGHIRWRDVLPLODGRV ORFXDOVH WUDGXFHHQ
PD\RUPDWHULD VHFD 1XPPHU \ +HQWVFKNH  7DPELpQ HOPD\RU HVSDFLDGR HQWUH
SODQWDVSHUPLWHXQDPD\RU H[SORUDFLyQ UDGLFXODU TXH YDGHVGHXQHQHO FDVRGHO
conventional rowDOGHO twin row*UHDW3ODLQV ORTXHSRGUtDFRQWULEXLUDXQ
LQFUHPHQWRHQODSURGXFFLyQGHELGRDODPHMRUFDSWDFLyQ\PD\RUGLVSRQLELOLGDGGHDJXD\
QXWULHQWHV $XQTXH HQ ((88 HVWXGLRV FRQ twin row QR KDQ PRVWUDGR YHQWDMDV HQ ORV
UHQGLPLHQWRV GH PDQHUD FRQVWDQWH HQ FRPSDUDFLyQ FRQ HO VLVWHPD FRQYHQFLRQDO FRQ
PLVPDGHQVLGDGGHSODQWDV1HOVRQ\6PRRW

/DILJXUDPXHVWUDTXHODDJUXSDFLyQSRUFXOWLYDUHVGHPDt]IRUPDJUXSRVKRPRJpQHRV
VHJ~QORVGDWRVGHPtQLPRVFXDGUDGRVSDUDHOUHQGLPLHQWRFRQXQLQWHUYDORGHVHJXULGDG
GHOSRUORTXHQRKD\GLIHUHQFLDVVLJQLILFDWLYDVHQWUHHOORV$XQDVtFDEHGHVWDFDUORV
UHQGLPLHQWRVVXSHULRUHVREWHQLGRVHQODYDULHGDG3$1TXHYDQGHVGHODVWKDHQ
conventional rowKDVWDODVWKDGHtwin row/DVYDULHGDGHV/*\&DPHURRQ
VHFRPSRUWDQGHPDQHUDVLPLODUDORODUJRGHOH[SHULPHQWRREWHQLpQGRVHHQHOFDVRGHO
conventional rowWKD\WKDUHVSHFWLYDPHQWH/RVUHQGLPLHQWRVREWHQLGRVHQHO
twin rowIXHURQGHWKDHQ&DPHURRQ\WKDHQ/*

)LJXUD5HQGLPLHQWRGHPDt]WKDSRUFXOWLYDU

/DLQWHUDFFLyQGHOHIHFWRGHOFXOWLYDUHQHOUHQGLPLHQWRVHSXHGHDSUHFLDUHQODILJXUD
(QHOODVHREVHUYD OD WHQGHQFLDSRVLWLYDGHO UHQGLPLHQWR IUHQWHDOFXOWLYDU3$1&RPR
VHKDGLFKRDQWHVQRVHSXHGHQDILUPDUHVWDVFRQFOXVLRQHVSXHVWRTXHHOYDORUGH3HV
VXSHULRU D   $XQTXH HO PpWRGR HVWDGtVWLFR QR OR DYDOH  HO FXOWLYDU TXH PHMRU VH
FRPSRUWDHV3$1 SDUDHO TXHVHKDREWHQLGRHQ FRVHFKDXQ UHQGLPLHQWRPHGLRHQ
PD\R
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conventional row deFDVLWKD\HQtwin rowGHWKD)LJXUDE3RUVXSDUWH/*
VHFRPSRUWDGHPDQHUDSDUDOHODD3$1SHURFRQXQGHVFHQVRHQODVSURGXFFLRQHVGH
WKDDSUR[LPDGDPHQWH5HVSHFWRD&DPHURRQODVSUXHEDVHVWDGtVWLFDVGHWHUPLQDQXQ
FRPSRUWDPLHQWR LUUHJXODU QR SXGLpQGRVH REWHQHU QLQJXQD FRQFOXVLyQ GHELGR D VX
YDULDELOLGDG(VWRTXL]iVVHDGHELGRDTXHQRHVXQDVHPLOODFHUWLILFDGD

&21&/86,21(6

7DQWRHOVLVWHPDGHVLHPEUDFRPR ORVFXOWLYDUHVXWLOL]DGRV WLHQHQXQHIHFWRVLJQLILFDWLYR
VREUH HO UHQGLPLHQWR GHPDt] /RV UHQGLPLHQWRV REWHQLGRV EDMR HO VLVWHPD GH twin row
IXHURQVLJQLILFDWLYDPHQWHPiVDOWRVTXH ORVGHOconventional row/RVUHQGLPLHQWRVPiV
DOWRVKDQVLGRORVDOFDQ]DGRVSRUHOFXOWLYDU3$1EDMRHOPDUFRGHVLHPEUDGHtwin row 
HQWUHWKD\WKD(QVHJXQGROXJDUVHHQFRQWUDUtDODFRPELQDFLyQGHOFXOWLYDU
/*\HO VLVWHPDGH VLHPEUD twin row$XQTXH QRKXERXQHIHFWRHVWDGtVWLFDPHQWH
UHVHxDEOH OD YDULHGDG 3$1 FRVHFKy ORV UHQGLPLHQWRV PiV DOWRV /D HVWUDWHJLD TXH
GHILQLUiODVSUy[LPDVFRVHFKDVHVODYDULHGDG3$1EDMRHOPDUFRGHVLHPEUDGHtwin
row (Q WRGRV ORV FDVRV HVWXGLDGRV HO twin row SUHVHQWyPD\RUHV UHQGLPLHQWRV TXH HO
conventional row

$*5$'(&,0,(1726
(ODXWRUDJUDGHFHD OD830SRU VXSURJUDPDGHD\XGDVGHYLDMHGHFRRSHUDFLyQ 5HVROXFLyQ5HFWRUDO GH
 SDUD HO GHVDUUROOR D WUDYpV GH ODV DOLDQ]DV S~EOLFRSULYDGDSHUVRQDV 7DPELpQ TXLHUR
DJUDGHFpUVHORDPLWXWRU&DUORVHOFXDOVLHPSUHWXYREXHQDGLVSRVLFLyQSDUDVROXFLRQDUFXDOTXLHUGXGD

%,%/,2*5$)Ë$

&DPS&5.DUOHQ'//DPEHUW-5&DQDGLDQ-RXUQDORI3ODQW6FLHQFH
*R]XEHQOL+.LOLQF06HQHU2.RQXVNDQ2$VLDQ-3ODQW6FL
*UHDW3ODLQV7ZLQ5RZ3ULQFLSOHVKWWSZZZWZLQURZFRPWZLQURZSULQFLSOHV
.DUOHQ'/DQG&DPS&5$JURQRP\-RXUQDO
.DUOHQ'/.DVSHUEDXHU0--3=XEOHQD$SSO$JU5HV
.DUOHQ'/DQG.DVSHUEDXHU0-$SSO$JU5HV
0DUWtQ & \ ,ULEDUUHQ /0  7HRUtD GHO 7ZLQ URZV SODQWLQJ '(.$/% ,1129$7,21
KWWSZZZDJSPHHVLQGH[SKS"RSWLRQ FRPBFRQWHQW	YLHZ DUWLFOH	LG WHRULDGHOWZLQURZV
SODQWLQJ	FDWLG H\H	,WHPLG 
1HOVRQ.$DQG6PRRW5/2QOLQH&URS0DQDJHPHQWKWWSG[GRLRUJ&056

1XPPHU)LOKR,DQG+HQWVFKNH&:5HYLVWD3ODQWLR'LUHWR




















^^/MEϮ
 
IX CONGRESO DE ESTUDIANTES UNIVERSITARIOS DE CIENCIA, TECNOLOGÍA E INGENIERÍA 
AGRONÓMICA 
ESCUELA TÉCNICA SUPERIOR DE INGENIERIA AGRONÓMICA, ALIMENTARIA Y DE BIOSISTEMAS 
Universidad Politécnica de Madrid                                                                                      
 
 
 
 PREMIO DE LA CÁTEDRA FERTIBERIA AL MEJOR TRABAJO ESCRITO TITULADO 
 
“ESTUDIO COMPARATIVO DE SISTEMAS DE SIEMBRA EN MAÍZ, EN LOUDIMA, REPÚBLICA DEL CONGO”  
de Alejandro García 
 
 PREMIO DEL PROYECTO MEDGAN DEL DEPARTAMENTO del grupo de investigación  PRODUCCIÓN ANIMAL 
A LA MEJOR COMUNICACIÓN DE LA SESIÓN C1 AL TRABAJO TITULADO: 
 
“TRANSFORMACIÓN DE UNA FINCA VIRGEN A EXPLOTACIÓN HORTOFRUTÍCOLA AGROECOLÓGICA EN 
GAMBELLA, ETIOPÍA ”  
 
de Sebastián Sangro. 
 
 PREMIO  DE  LA  FUNDACIÓN  PREMIO  ARCE  A  LA  MEJOR  COMUNICACIÓN  DE  LA  SESIÓN  C2  AL 
TRABAJO TITULADO: 
 
ALGUNOS RIZOBIOS VAN ARMADOS PARA LUCHAR CONTRA OTRAS BACTERIAS Y PARA 
INTERACCIONAR CON LEGUMINOSAS. 
de Daniel Valle, Álvaro Salinero y Alba Pacheco. 
 
 PREMIOS  DEL MINISTERIO  DE  AGRICULTURA  y  PESCA,  ALIMENTACIÓN  Y MEDIO  AMBIENTE AL 
MEJOR POSTER: 
 
“MEJORA DE LA PRODUCCIÓN DEL CALOSTRO EN CERDAS LACTANTES)” 
de María Sánchez-Bayo 
 
 
 
 
 
